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(54) MONOCLONAL ANTIBODY TO BE SPECIFICALLY REACTED WITH COPLANAR PCB SUBSTANTIALLY 
NOT REDUCING ANTIGEN RECOGNITION CHARACTERISTIC EVEN IN 50 (V/V)% AQUEOUS SOLUTION OF 
ORGANIC SOLVENT, AND ITS MEASUREMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a monoclonal antibody capable of omitting the pretreatment of extraction 
with an organic solvent and analyzing a coplanar PCB simply quickly in high accuracy by making the antigen 
recognition characteristics not lowered even in an aqueous solution of an organic solvent having a fixed 
concentration. 

SOLUTION: This monoclonal antibody recognizes a coplanar PCB such as 3,3,3'4'-tetrachlorobiphenyl (PCB- 
#77), 3,4,5,3',4'-pentachlorobiphenyl (PCB-#126) or 3,4,5,3'4',5'-hexachlorobiphenyl (PCB-#169) and will not be 
substantially lowered in antigen recognition characteristics even in 50 (v/v)% aqueous solution of an organic 
solvent. A coplanar PCB existing in an aqueous solution of an organic solvent or a buffer solution not containing 
an organic solvent is brought into contact with the monoclonal antibody to form an antigen-antibody complex 
and the amount of the antigen-antibody complex formed is measured to measure the coplanar PCB. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n/the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The monoclonal antibody to which it is the monoclonal antibody which recognizes coplanar one PCB, 
and an antigen recognition property does not fall substantially in 50(v/v) % organic solvent water solution. 

[Claim 2] coplanar one — PCB — three — four — three — ' — four — 1 - tetra chloro — a biphenyl (PCB- 

#77) — three — four — five — three — ' — four — ' - PENTA — chloro — a biphenyl (PCB-#126) — or — 
three — four — five — three — ' — four — ' — five — 1 - hexa — chloro — a biphenyl (PCB-#1 69) — it is — 
being according to claim 1 — a monoclonal antibody . 

[Claim 3] The measuring method coplanar [ PCB ] characterized by contacting coplanar one PCB which exists in 
the buffer solution (a water solution is included) which does not contain an organic solvent water solution or an 
organic solvent to a monoclonal antibody according to claim 1 or 2, making an antigen antibody complex form, and 
measuring the amount of formation of this complex. 

[Claim 4] The measuring method coplanar [ PCB ] in an oily specimen characterized by converting into coplanar 
one PCB in an oily specimen by contacting an organic solvent in the oily specimen containing coplanar one PCB, 
extracting coplanar one PCB in an oily specimen in an organic solvent, and measuring coplanar one PCB in this 
organic solvent using a monoclonal antibody. 

[Claim 5] The measuring method coplanar [ PCB ] in the oily specimen according to claim 4 whose monoclonal 
antibodies are one of monoclonal antibodies according to claim 1 to 2. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the measuring method coplanar [ PCB ] in the monoclonal 

antibody which reacts to coplanar one PCB specifically, and the oily specimen using it. 

[0002] 

[Description of the Prior Art] PCB has done damage to Homo sapiens, such as a Kanemi oil poisoning symptom 
incident, from the toxicity, it is specified as the 1st sort specified chemical substances of the law about an 
examination, manufacture, etc. of a chemical, and manufacture, use, etc. are forbidden. However, since PCB is 
generated by incineration in un-meaning with dioxin and is accumulated into an organism by difficulty 
resolvability, it has the danger of having big effect on Homo sapiens and wildlife. Furthermore, PCB is used as the 
strong chemical of the misgiving as the so-called environmental hormone (endocrine disruptors), and attracts 
attention in recent years. The measurement coplanar [ PCB ] which has high toxicity from such a situation 
especially to a living thing in PCB with the homolog of varieties and an isomer is important. The gas- 
chromatography method or the high-performance-chromatography method has mainly been adopted as sample 
analysis in the environment of the oil (especially chemical treatment oil) which contains such a PCB 
conventionally, soil, water quality, food, etc., or a biological material. However, in this analytical method, the 
problem that this engineer also needed education and training was in the needing-for preparation of cleanup of 
sample etc.-considerable time-and-effort and time amount list with a measuring device, a facility, etc. taking the 
costs of a large sum. Moreover, since analysis of PCB had the great analysis number of cases, simple nature and 
quick nature are important and it looked forward to development of the analysis method especially in a 
measurement site (on-site). Then, enzyme immunoassay was developed as an abbreviated analysis method. 
However, since the monoclonal antibody which is used for the conventional enzyme immunoassay and which is 
reported was not able to hold an antigen recognition property under organic solvent existence like the antibody 
stated by this invention, when the organic solvent extract of the PCB was carried out from the inside of a 
sample, it is a being [ it / a satisfaction **** thing ]-necessarily thing, and the monoclonal antibody which has 
resistance in an organic solvent was expected from the quantum by enzyme immunoassay. 
[0003] 

[Problem(s) to be Solved by the Invention] Then, establishment of the simple and quick analytical method of PCB 
by the immunological detection approach using an antibody was tried. In this immunological detection approach, 
although it is an antibody which reacts to coplanar one PCB specifically, since the most important factor may be 
coplanar [ in an organic solvent and oil / PCB ] when the measuring object coplanar [ PCB ] extracts PCB from 
environmental water and soil, a biological material, etc. with an organic solvent, it needs for measurement of PCB 
to be measurable also under organic solvent existence in addition to a drainage system solvent. It was required to 
obtain an anti-coplanar PCB monoclonal antibody with a high antigen recognition property also by such system of 
measurement. 

[0004] The organic solvent resistance of a monoclonal antibody is required for the process of antigen recognition 
of an antibody, and since it is performed by the buffer solution (water solution) in the enzyme reaction process 
which is the next process of enzyme immunoassay, at the time of an enzyme reaction, the organic solvent 
resistance of the above-mentioned monoclonal antibody is unnecessary. However, it cannot be overemphasized 
that the enzyme activity of an enzyme labelled antibody is not affected under this organic solvent existence. 
[0005] In addition, the quality of an object can be measured like the case where the indicator of the enzyme is 
carried out, by carrying out the indicator of the fluorochrome instead of carrying out the indicator of the enzyme 
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to the antibody concerned. 
[0006] 

[Means for Solving the Problem] This invention is a monoclonal antibody which recognizes (1) coplanar PCB. The 
monoclonal antibody to which an antigen recognition property does not fall substantially in 50(v/v) % organic 
solvent water solution, (2) — coplanar one PCB — 3, 4, 3\ and 4' - tetra-chloro biphenyl (PCB-#77) — three — 
four — five — three — ' — four — ' - PENTA — chloro — a biphenyl (PCB-#126) — or — three — four — 
five — three — ' — four — ' — five — ' - hexa — chloro — a biphenyl (PCB-#169) — it is — the above — ( — 
one" — ) — a publication — a monoclonal antibody — (3) Contact coplanar one PCB which exists in the buffer 
solution (a water solution is included) which does not contain an organic solvent water solution or an organic 
solvent to a monoclonal antibody the above (1) or given in (2), and an antigen antibody complex is made to form. 
The measuring method coplanar [ PCB ] characterized by measuring the amount of formation of this complex, (4) 
An organic solvent is contacted in the oily specimen containing coplanar one PCB. Extract coplanar one PCB in 
an oily specimen in an organic solvent, and it measures coplanar one PCB in this organic solvent using a 
monoclonal antibody. And it is characterized by converting into coplanar one PCB in an oily specimen, the 
measuring method coplanar [ PCB ] in an oily specimen, and the measuring method coplanar [ PCB ] in the oily 
specimen of the above-mentioned (4) publication whose (5) monoclonal antibodies are monoclonal antibodies of 
the above (1) or (2) publications either — it comes out. 

[0007] After the monoclonal antibody of this invention using as an antigen the complex which made coplanar one 
PCB combine with the amount support of macromolecules through a linker and carrying out immunity of the 
mammalian, The immune competence B cell which can produce the antibody to said complex from this mammalian 
is made to appear. Unite with the tumor cell which can carry out the cell division of this immunocompetent cell 
continuously, and a hybrid cell is generated. It can obtain by isolating a drainage system solvent and the 
hybridoma which produces the monoclonal antibody which reacts specifically substantially equally from this hybrid 
cell also under organic solvent existence to coplanar one PCB, and refining and isolating the monoclonal antibody 
which this hybridoma produces. 

[0008] The measuring method coplanar [ PCB ] using the monoclonal antibody of this invention can be 
constituted by adding conventionally the amelioration based on the description of the monoclonal antibody of this 
invention to a well-known immunity measuring method. 
[0009] 

[Embodiment of the Invention] As what has high toxicity especially among coplanar one PCB, the compound of 
PCB-#126, PCB-#77, and PCB-#169 grade can be raised, for example. Therefore, it represents and explains by 
the manufacture approach of the monoclonal antibody to the three above-mentioned compounds. Each isotype of 
anti-PCB-#77 antibody obtained by this invention, anti-PCB-#1 26 antibody, and anti-PCB-#1 69 antibody was 
[gG. Moreover, when measuring coplanar one PCB using the obtained anti-coplanar PCB monoclonal antibody, if 
the IgG or its fragmentation, and an example are given, it will be used F(a'b)2. 
[0010] A) [a complete antigen (immunogen) chemically-modified [ coplanar / PCB ] degree] 

By combining target coplanar one PCB with the amount carrier molecule of macromolecules through a linker, it 
can consider as the complex which has antigenic. As for coplanar one PCB used, what has high purity is 
desirable. The carrier molecule of the amount of macromolecules used should just be the macromolecule 
compound which can raise those immunogenicity that can give it immunogenicity or already exists by having the 
reaction radical which may be freely used for ligation with the compound which introduced the linker into coplanar 
one PCB (incomplete antigen), and connecting with this incomplete antigen. The macromolecule compound which 
contains the freely available reactant amino group especially is desirable. For example, the protein with which 
molecular weight is rich in the lysine (lysine) between about 10,000 and 150,000 can be raised. Specifically, bovine 
serum albumin (BSA: molecular weight 66200), a human serum albumin (HSA: molecular weight 58000), rabbit 
serum albumin (RSA: molecular weight 68000), goat serum albumin (GSA: molecular weight 68000), an ovalbumin 
(ovalbumin: molecular weight 45000), or a keyhole limpet hemocyanin (KLH: molecular weight 1 million) is raised. If 
other macromolecule compounds fill the above-mentioned demand, it is possible to use them, making them into a 
carrier molecule, and for example, swine thyroglobulin, B-2 microglobulin, a HEMOSHI amine, an immunoglobulin, a 
toxin (a cholera toxin, a tetanus toxin, a diphtheria toxin, others), a polysaccharide, lipopolysaccharide, nature or 
synthetic polyadenylic acid and a polyuridylic acid, the poly alanyl and the poly lysine polypeptide, a cell 
membrane component, for example, formalin, or a glutaraldehyde processing erythrocyte cell membrane can be 
raised to such a compound, concrete — for example, a carbodiimide and alkyl chloro carbonate — the carboxyl 
group of this incomplete antigen is preferably combined with one of the reactant amino groups of the amount 
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support of macromolecules using a 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride and isobutyl 
chloro carbonate. 

[001 1] B) [an immunization chemically-modified [ of mammalian ] degree, and this antibody acquisition process] 
Thus, in order to carry out immunity of the mammalians, such as a mouse, a rat, a rabbit, and a dog, as opposed 
to the obtained complex, it is performed by administration beyond 1 time or it of complex, using the approach of 
well-known immunization. For example, there is no 7 and 2 or three administration will be desirable especially at 
intervals of 12 thru/or 16 days for 30 days. Injection which may be performed the inside of a vein and a 
peritoneal cavity or hypodermically is a desirable administration gestalt. Especially the combination of 
subcutaneous injection and the inside of a peritoneal cavity is still more desirable. In addition, complex is 
dissolved and used for the sodium system phosphate buffer solution containing one sort of adjuvants usually 
used, such as the suitable buffer solution (what mixed tubercular killed bacteria), for example, Freund's complete 
adjuvant etc., etc. in this case. Here, an adjuvant means the matter which reinforces the immunoreaction to the 
antigen nonspecific, when a medicine is prescribed for the patient with an antigen. And after leaving the above- 
mentioned mammalian, without [ 0.5 thru/or ] taking a measure for four months, one administration is already 
performed with the dose of the complex of 10microg thru/or 1000microg especially 25microg thru/or SOOmicrog. 
The immune competence B cell which can produce the antibody to said complex by the usual approach is 
isolated from the mammalian which carried out immunization in three days of the last administration thru/or two 
months after, and the hybrid cell which unites with the tumor cell in which this immune competence B cell can 
carry out cell division continuously, and is generated is isolated. The monoclonal antibody (it is described as this 
antibody below.) which reacts to coplanar one PCB of this which has advanced singularity and compatibility 
specifically can be manufactured by choosing the hybrid cell which produces a desired antibody and cultivating 
the cloned cell in the living body (in vivo) within a test tube (in vitro). The number of association of chlorine 
differs from the joint location of the chlorine of each homolog and isomer coplanar [ PCB ], and this antibody is 
recognized. 

[0012] C) [the measuring method using a monoclonal antibody] 

As a measuring method using this antibody, immunity analysis coplanar [ by the indirect competitive inhibition 
method (the ELISA method), a direct noncompetitive inhibition method (the ELISA method), etc. / this / PCB ] 
can be raised. This analysis is analytical method with a high precision which can be processed simple and quickly. 
[0013] A direct noncompetitive inhibition method can be performed by the following approaches. It makes 
coplanar one PCB in the free state fundamentally included in the 1st antibody (namely, this antibody) of the 
constant rate combined with solid-state supporting material, and a sample react. Next, it becomes the antigen of 
the first antibody in an unreacted condition, and this antibody (directly). Or by carrying out the quantum of the 
united above-mentioned antigen based on the indicator, after combining coplanar one PCB to which the indicator 
is given through the linker The amount of the first antibody (namely, this antibody) combined with coplanar one 
PCB of this in the free state included in a sample and the solid-state supporting material which reacted is 
computed, and the amount coplanar [ this / PCB ] in the free state included in a sample from this calculation 
value is measured. 

[0014] When connecting indirectly through a linker, the linker used is a compound which contains in the freedom 
of the amount carrier molecule of macromolecules at least one sort which can form the covalent bond of an 
available reaction radical, or the reaction radical beyond it. For example, the compound which has one piece or a 
reaction radical beyond it, for example, the amino group, a carboxyl group, etc. as a reaction radical can be raised, 
including the cross-linking carbon molecule between two pieces and 16 pieces. Specifically, general formula H2 
(CH2) nCOOH (n is an integer to two to 16 pieces) is raised as a desirable thing. The approach of combining the 
reaction radical of this incomplete antigen with one of the reaction radicals of the amount carrier molecule of 
macromolecules, and the same approach can be used. 

[0015] An indirect competitive inhibition method can be performed by the following approaches. It is based on the 
contention coplanar [ PCB ] which is contention the antigen combined with solid-state supporting material, and 
coplanar [ in the free state included in a sample / PCB ], for example, the isolation antigen of the 1st antibody 
recognized by coplanar one PCB which is the antigen combined with solid-state supporting material, and the 2nd 
antibody to which the indicator is given, fundamentally. In relation to this, association coplanar [ PCB ] which is 
an antigen to solid-state supporting material may take place indirectly through the amount support of 
macromolecules which is not recognized by direct or the linker, and/or the 1st antibody (namely, this antibody). 
Here, the amount support of macromolecules which is not recognized by the 1st antibody (namely, this antibody) 
is the amount support of macromolecules which is not used in manufacture of the 1st antibody among the 
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amount support of macromolecules which can be used for a complete antigen (immunogen) chemically-modified 
[ above ] degree. Moreover, when combining indirectly coplanar one PCB which is an antigen through the amount 
support of macromolecules which is not recognized by the linker and/or the 1st antibody, the same approach as 
a complete antigen (immunogen) chemically-modified [ above ] degree or the approach of applying can be used 
for these association. 

[0016] When connecting indirectly through a linker, the linker used is a compound which contains in the freedom 
of the amount support of macromolecules at least one sort or the reaction radical beyond it which can form the 
covalent bond of an available reactor. For example, the compound which has one piece or a reaction radical 
beyond it, for example, the amino group, a carboxyl group, etc. as a reaction radical can be raised, including the 
cross-linking carbon molecule between two pieces and 16 pieces. Specifically, general formula H2(CH2) nCOOH 
(n is an integer to two to 16 pieces) is raised as a desirable thing. 

[0017] As a solid-state supporting material used for direct or indirect association coplanar [ PCB ] which is an 
antigen, the front face of the split of the bead front face which consists of a microtiter plate or the plastics front 
face of a test tube, polystyrene, polypropylene, a polyvinyl chloride, glass, or plus TIKU, for example, a filter paper, 
a dextran, a cellulose, a nitrocellulose, or other similar ingredients etc. can be raised. 

[0018] the amount carrier molecule of giant molecules which is not recognized by direct or the spacer, and/or 
the 1st antibody (this antibody) in coplanar one PCB which is an antigen by such solid-state supporting material 
— minding — joining together indirectly (it being described as coating below.) — for example, solid-state 
supporting material is beforehand activated by the usual approach using glutaraldehyde or a cyanogen bromide. 
After adding coating liquid to the activated solid-state supporting material at a coating material, the coat of the 
front face is carried out by incubating with combination with the serum albumin of the mammalian of the same 
kind as the mammalian which produces the 1st antibody. As coating liquid used here, about 10 mM phosphate 
buffer solution (pH7.4) containing the sodium chloride of 140mM etc. can be raised, for example, coplanar one 
PCB which is an antigen as conditions for coating, or a linker — and — or the concentration in the coating liquid 
of the antigen which has the amount support of giant molecules which is not recognized by the 1st antibody can 
raise ml etc. as desirable conditions as an antigen in about 0.05microg/ml to about Imicrog /. When using a 96 
hole micro test plate as an amount to be used, for example, about 0.1ml / well extent can be raised as desirable 
conditions. Moreover, as coating conditions, about 4 degrees C and about 6 hours are not, and one evening can 
be raised preferably for 24 hours. As the above-mentioned concrete example, 96 hole microtiter plate made from 
polystyrene is used, for example as a solid-state supporting material. The serum albumin or the keyhole limpet 
hemocyanins of an animal, such as a cow, are used as an amount carrier molecule of macromolecules used for 
the complex (what combined coplanar one PCB with the amount support of macromolecules through the linker) 
for [ which makes the 1st antibody produce ] carrying out. Using the serum albumin of animals of another kind, 
such as a goat which is the amount carrier molecule of macromolecules which is not recognized by the 1st 
antibody as an amount carrier molecule of macromolecules used in case it combines with solid-state supporting 
material indirectly, can raise. In addition, although it combined with the amount support of giant molecules the 
serum albumin of the mammalian of the same kind as mammalian and coplanar one PCB which produce the 1st 
antibody through the linker, in order to prevent nonspecific association of the 1st antibody after coating to the 
support of complex It is desirable to block the part to which the serum albumin of the mammalian of the same 
kind as the mammalian which produces the 1st antibody, and the mammalian which produces the 1st antibody in 
proteins other than the serum albumin of the mammalian of the same kind is not sticking. The approach of 
incubating for example, a skim milk solution and support around about 20 degrees C about 3% for about about 2 
hours etc. is raised to this purpose as a simple thing. Thus, the obtained support is used after the washing buffer 
solution (for example, 0.1 5M sodium chloride content 10mM phosphate buffer solution pH7.4 which contained 
tween20 0.05%) washes. 

[0019] Thus, coplanar one PCB combined with the solid-state supporting material obtained directly or indirectly 
is mixed with the testing liquid which contains next coplanar one PCB which is the antigen which is contained in a 
sample, and which should be detected, and the 1st antibody (this antibody), and this mixture incubates. In 
addition, coplanar one PCB which is the antigen which is contained in a sample, and which should be detected is 
the gestalt of isolation in this case, or may exist as the environment of water or crops, soil, food, etc., or a 
component in a biological material. It incubates with the 2nd antibody by which the indicator was carried out in 
about 10 minutes thru/or after incubation of about 2 hours with the enzyme which mixture recognizes the 1st 
antibody and is combined. As the 2nd antibody by which the indicator was carried out, the antibody to the 1st 
antibody (this antibody) which combined enzymes, such as a peroxidase, alkaline phosphatase, beta~D- 
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galactosidase, glucose oxidase, glucoamylase, carbonic acid anhydrase, acetylcholineaterase, a lysozyme, a malate 
dehydrogenase, a glucose-6-phosphate dehydrogenase, and an urease, can be raised with this enzyme etc., for 
example. As a concrete example, when using rabbit antiserum as the 1st antibody (this antibody), the anti-rabbit 
immunoglobulin (IgG) goat immunoglobulin (IgG) which combined the peroxidase as the 2nd antibody can be raised 
as a.suitable thing. In addition, this rabbit IgG goat IgG is marketed and is easily available, the case where an 
indicator is carried out by the peroxidase — as a substrate — as a hydrogen peroxide and a color reagent — 
diaminobenzidine — or — O-phenylenediamine and ****** — brown or yellow is produced. When an indicator is 
carried out by glucose oxidase, they are 2 and 2-acid-G (3-ethylbenzo thiazoline-6-sulfonic acid (ABTS) etc. is 
used.) as a substrate. In addition, it measures using equipments, such as a multi-scanning spectrophotometer, by 
making into an absorbance coloring produced by the enzyme reaction of the marker enzyme and the substrate 
which were combined with the 2nd antibody. 

[0020] In addition, the fluorochrome is beforehand combined with the 2nd antibody in addition to the above- 
mentioned enzyme, and it can consider as a measuring method with more high sensibility by the antigen-antibody 
reaction by measuring the united amount of antibodies not by enzyme activity but by fluorescence intensity. 
[0021] Moreover, the means for the immunological detection and analysis of this coplanar PCB ** made into the 
gestalt of the trial kit which fits the use under field conditions for high detection and analysis of the precision 
which contains at least one sort of this antibody as a reagent, and can be processed quickly simple [ coplanar 
one PCB of this ] as use of this antibody can also be raised. The above-mentioned trial kit may contain the 
following constituent. : coplanar one PCB which is (1) antigen — direct or a linker — and — or the solid-state 
object supporting material which carries out indirect association through the amount carrier molecule of 
macromolecules which is not recognized by the 1st antibody (this antibody) — (2) The 1st antibody (this 
antibody) coplanar [ this / PCB ] of a standard solution (4) which is a reagent (3) antigen containing this 
invention antibody is recognized. And additives, such as a polypeptide, a surfactant, etc. which prevent formation 
of the reagent containing the 2nd antibody by which the indicator was carried out by an enzyme or a 
fluorochrome etc. to combine, (5) buffer solutions, (6) nonspecific adsorption, and floe, and (7) pipets, a reaction 
container, a count curve, etc. The above-mentioned solid-state supporting material can have a very wide range 
design, and can have a configuration which is very different according to the specific purpose meant on the 
occasion of use. For example, a pan, a ball, a plate, a small rod, a eel, a small bottle, a small tube, a fiber, a 
network, etc. can be raised. As a concrete example, the microtiter plate which consists of transparence plastic 
material, for example, a polyvinyl chloride, or polystyrene, the corpuscle which consists of polystyrene, a tube, or 
a rod is usable. 

[0022] By the above-mentioned approach, when making the drainage systems in the environment of paddy field 
water, tap water, etc. into a sample, it can measure coplanar one PCB in a sample. Therefore, from the above, 
when the concentration coplanar [ PCB ] in a sample is high concentration, after it dilutes a sample suitably, it 
uses it. When making the non-drainage systems in the environment of oil (chemical treatment oil etc.) crops, soil, 
food, etc., or a living body's sample into a sample, after extracting this coplanar PCB ** from solvent samples, 
such as a methanol, or making it stick to a suitable solid phase base material, it is used after this coplanar PCB 
** from a base material from a solid phase base material using a suitable organic solvent etc. by the suitable 
approach. Thus, it is made to react by mixing the buffer solution (or water solution) containing the organic solvent 
containing prepared coplanar one PCB of this, for example, incubating around about 20 degrees C overnight. 
Under the present circumstances, the 1st antibody (this antibody) is diluted to about 3,000 - a 5,000 times as 
many abbreviation as this, it is desirable to make it react with coplanar one PCB of this in a sample, and the 
concentration which is especially about 5,000 times can be raised as desirable conditions. That is, it is desirable 
to mix with the sample liquid containing coplanar one PCB of this of this dosage, and to make the 1st antibody 
diluted to about about 2,500 times react at about 20 degrees C overnight. As a diluent, the thing of the same 
presentation as the aforementioned washing buffer solution can be used, for example. In addition, it is desirable 
as protection protein to add skim milk etc. because of stabilization when the 1st antibody is diluted superfluously 
if needed. 

[0023] The reaction combined with the solid-state supporting material which coated the front face with complex 
with the serum albumin of the same kind as the sample prepared as mentioned above and the mammalian which 
produces the 1st antibody for the 1st unreacted antibody contained in the reaction mixture of the 1st antibody is 
performed. It can raise desirably adding the reaction mixture of a sample and the 1 st antibody to solid-state 
supporting material, for example, making it react at about 20 degrees C about this reaction condition for about 
about 1 hour. After a reaction, after the aforementioned washing buffer solution washes support, a reaction with 
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the antibody (the 2nd antibody) to the 1st antibody originating in the mammalian of a different kind from the 
mammalian which an indicator is carried out with an enzyme etc. and produces the 1st antibody is presented. 
[0024] 

[Example] Hereafter, an example is given and this invention is explained. It cannot be overemphasized that this 
invention is not limited only to the following example. 

[0025] [Example 1] Example 1 of production manufacture of the immunogen Preparation of complex (connection 
of the amount carrier molecule of macromolecules to the antigen combined with the connection and solid-state 
supporting material of the amount carrier molecule of macromolecules of a complete antigen (immunogen) 
chemically-modified degree) 

[Preparation of the complex for anti-PCB-#77 antibody production] After protecting the hydroxy! group of 4- 
BUROMO-2-chlorophenol with methyl ether, by the Grignard-cross coupling reaction with 3 and 4-dichloro 
iodobenzene, 3, 3', and a 4-TORIKURORO-4' methoxy biphenyl were compounded, and 3, 3', and a 4- 
TORIKURORO-4' hydroxy biphenyl were obtained by carrying out deprotection of the methyl ether radical to a 
hydroxyl group by 3 bromination boron. 6-(3, 3', and 4-TORIKURORO biphenyl-4 -oxy-) hexanoic acid was 
compounded with 44% of overall yields at five processes by making 6-BUROMO hexanoic acid and ethyl ester 
react to this, and hydrolyzing ethyl ester to a carboxylic acid. After association to carrier protein used the 
carboxylic acid as the activity ester object with hydroxysuccinimide, it made the amino group and amide 
association form, and created the conjugate which combined PCB-#77. 

4-BUROMO-2-phenol **4-BUROMO-2-chloro anisole **3, 4-dichloro iodobenzene **3, 3', 4-TORIKURORO-4' 
methoxy biphenyl **3, 3', 4-TORIKURORO-4' hydroxy biphenyl **6-ethyl - 3 and 3' — 4-TORIKURORO 
biphenyl-4'-oxy-hexanoate **6-(3, 3\ and 4-TORIKURORO bipheny|-4'~oxy-) hexanoic-acid **6-N- 
hydroxysuccinimide-(3, 3', and 4-TORIKURORO biphenyl-4'-oxy-) hexanoate [0026] [Preparation of the complex 
for anti-PCB-#1 26 antibody production] After protecting a hydroxyl group by the methyl ether radical like 
composition of conjugate #PCB-77, By the Grignard-cross coupling reaction with 3, 4, and 5-TORIKURORO 
iodobenzene The 3, 3\ 4, and 5~tetra-chloro-4' methoxy biphenyl was compounded, and the 3, 3\ 4, and 5-tetra- 
chIoro-4' hydroxy biphenyl was obtained by 3 bromination boron by carrying out deprotection of the methyl ether 
radical to a hydroxyl group. 6-(3, 3', 4, and 5-tetra-chloro biphenyl-4'-oxy-) hexanoic acid was compounded with 
35% of overall yields at five processes by making 6-BUROMO hexanoic acid and ethyl ester react to this, and 
hydrolyzing ethyl ester to a carboxylic acid. After association to carrier protein used the carboxylic acid as the 
activity ester object with hydroxysuccinimide, it made the amino group and amide association form, and created 
the conjugate which combined PCB-#126. 

3, 4, 5-TORIKURORO iodobenzene **3, 3', 4, 5- tetra chloro-4' methoxy biphenyl **3, 3\ 4, and 5- tetra 

chloro-4' hydroxy biphenyl **6-ethyl-(3, 3', 4, and 5-tetra-chloro biphenyl-4'-oxy-) hexanoate **6- (3, 3\ and 4 
— ) 5-tetrapod chloro biphenyl-4'-oxy-hexanoic-acid **6-N-hydroxysuccinimide-(3, 3', 4, and 5-tetra-chloro 
biphenyl-4'-oxy-) hexanoate [0027] [Preparation of the complex for anti-PCB-#1 69 antibody production] by 
being among dioxane about 2 and 6-dichlorophenol, and making an equivalent dioxane dibromide complex react 
After compounding 4-BUROMO -2 and 6-dichlorophenol and protecting a hydroxyl group by the methyl ether 
radical like composition of KOJU gate #PCB-77 hereafter, by the Grignard-cross coupling reaction The 3, 3', 4 
and 5, and 5-PENTA chloro-4' hydroxy biphenyl was obtained. 6-(3, 3\ 4 and 5, and 5 -PENTA chloro biphenyl- 
4-oxy-) hexanoic acid was compounded with 23% of overall yields at six processes by making 6-BUROMO 
hexanoic acid and ethyl ester react to this, and hydrolyzing ethyl ester to a carboxylic acid. After association to 
carrier protein used the carboxylic acid as the activity ester object with hydroxysuccinimide, it made the amino 
group and amide association form, and created the conjugate which combined PCB-#169. 
4-BUROMO -2, 6-dichlorophenol **4-BUROMO -2, 6-dichloro anisole **3, 3\ 4 and 5, 5-PENTA chloro-4' 
methoxy biphenyl **3, 3', 4 and 5, 5' - PENTA chloro-4' hydroxy biphenyl **6~ethyl - (3, 3\ 4 and 5, and 5- 
PENTA chloro biphenyl-4'-oxy-) hexanoate **6-(3, 3\ 4 and 5, and 5-PENTA chloro biphenyl-4'-oxy-) 
hexanoic-acid **6-N-hydroxysuccinimide - (3, 3', and 4 and 5 — ) 5'-PENTA chloro biphenyl-4'-oxy-hexanoate 
[0028] [Example 2] Example 2 of immunization manufacture An immunization chemically-modified [ of 
mammalian ] degree and this antibody acquisition process bovine serum albumin were dissolved in distilled water, 
it applied to PD-10 column made to equilibrate with a phosphate buffer solution (pH8.0), and the phosphate buffer 
solution (pH8.0) performed expansion elution. It is in a phosphate buffer solution (pH8.0) by this actuation. Bovine 
serum albumin was obtained. The solution which added 0.5ml dimethylformamide (DMSO) for 3.88mg OOmicromol, 
1:40Eq) to 16.7mg bovine serum albumin / 0.5ml phosphate buffer solution (pH8.0), and dissolved the conjugate 
obtained by the example 1 of manufacture in it was added, and one evening was put at 4 degrees C after stirring 
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for 30 seconds with the room temperature. It applied to PD-10 column which equilibrated each reaction mixture 
by phosphate buffered saline, and expansion elution was performed by phosphate buffered saline. The number of 
installation to the conjugate of the PCB derivative for which it asked from spectrometry is ten to 16 molecule per 
bovine-serum-albumin 1 molecule, and about 30 - 50% of the amino group in which the installation in a bovine- 
serum-albumin molecule is possible was used for association. A maximum of 8 - 9 times of immunity was 
performed using six Balb/C mouse 1 groups (7 weeks old, female) by 100micro g/mouse of first time, and 
Following 50microg/mouse about each immunogen. In addition, antigens are an adjuvant and the emulsified thing 
and "the administration root was prescribed for the patient intraperitoneal [ of a mouse ], and into the foot pad. 
[0029] [Example 3] To the mouse with which the specific antibody production to the check of anti-PCB serum 
antibody production and the production hapten of a hybridoma cell was checked, antigen conjugate was extracted 
in the caudal vein, the spleen was extracted administration and three days after, and the spleen cell was prepared 
to it. a myeloma cell (P3-X63/Ag.8) and a spleen cell are set to 1:5 — as — mixing — a polyethylene glycol 
(PEG) — cell fusion was performed in law. A cell is made to suspend in the 10% fetal-calf-serum content 
RPMI1640 culture medium of HAT addition, seeding is carried out to the micro test plate for 96 hole culture so 
that it may become 2 - 5x105 cells/well, and it cultivates on carbon dioxide gas and 37-degree C conditions 5%. 
From culture initiation, it screened using the culture supernatant of the well as which culture-medium exchange 
was performed on four - the 5th, and growth of a clone was regarded till a maximum of the 1 week -10 day 1st 
month. 

[0030] [Example 4] Evaluation of a monoclonal antibody; measurement 1. of PCB by competitive inhibition ELISA 
(screening of the antibody forming cell by the ELISA method) 

After adding and stirring DMSO of 300microl to hydroxysuccinimide ester 0.02mmol of a PCB derivative, and 
biotin-hydrazide 0.024mmol, it is made to react for room temperature 16 hours. The purification biotin indicator 
PCB was prepared after reaction termination by Opposition HPLC (ODS-80T column: for [ TOSOH and 
solvent:PCB-#77:72% acetonitrile linear, PCB-#1 26:80% acetonitrile linear, PCB-#1 69:90% acetonitrile linear, and 
part / for // and rate-of-flow:2ml cycle / 1 /: ] 40 minutes). PBS — anti-mouse IgG antibody prepared [ ml ] in 
10microg /by (- [the phosphoric-acid buffer physiological salt solution which does not contain calcium 
magnesium]) after it adds 50microl and 37 degrees C incubates for 1 hour — the 0.05%tween20 addition PBS (-) 
— ( — it abbreviates to a "penetrant remover" below.) — each hole of 96 hole microtiter plate was washed 3 
times. Gelatin (product made from BIO-RAD) 300microl prepared to 1% by PBS (-) was added to this, and it was 
left at the room temperature for 2 hours (blocking). After washing this 96 hole microtiter plate 3 times by the 
above-mentioned penetrant remover, the culture medium (supernatant liquid) of a hybrid cell was added by 
50microl / well to this, and it reacted at the room temperature for 1 hour. After washing this 96 hole microtiter 
plate 3 times again, the biotin indicator PCB prepared to 0.8microM in DMSO 50% and the non-indicator PCB 
(PCB-#77, PCB-#126, PCB-#169) prepared to O.OImicroM, O.lmicroM, and ImicroM in DMSO 50% are added 
every [ 25micro / I ], and is carried out after a room temperature 1-hour reaction. Peroxidase-labeling 
streptoavidin (product made from Amasham) 50microl of marketing which diluted the well with the above- 
mentioned penetrant remover 1,000 times by 0.1% gelatin-PBS (-) after 3 times washing was added, and each 
well was washed 3 times by the above-mentioned penetrant remover after the room temperature 1-hour 
reaction. Substrate solution [3, 3\ 5, and 5'-tetramethylbenzidine substrate system:KPL] 50microl was added, and 
it was made to color by incubating for 15 minutes at a room temperature. And by adding the equivalent 
phosphoric acid of 1M, the enzyme reaction was suspended and the absorbance (contrast wavelength of 655nm) 
in 450nm was measured for coloring of each well of a microtiter plate using the multi-scanning 
spectrophotometer (thing make [ tech / titer ] or equivalent), a well with high extent which makes 100% the 
absorbance under non-indicator PCB nonexistence (under 50%DMSO existence), and checks coloring by the 
enzyme reaction under non-indicator PCB existence — PCB — it considered as the specific antibody production 
well. 

[0031] 2. (cloning of an antibody forming cell) 

Cell cloning was carried out for the antibody production well specified as mentioned above by limiting dilution. 
The cloning cell which is producing the antibody was obtained as a result of cell cloning. The obtained cloning cell 
was cultivated under 5% carbon dioxide gas and 37-degree-C conditions by the culture medium which contains 
fetal calf serum 10%, and the culture medium was used as the antibody solution. Furthermore, this antibody was 
obtained by affinity chromatography's refining this antibody solution and dialyzing the obtained protein 
fractionation by PBS (-). Reactivity was investigated by the approach indicated in the example 4 about the 
monoclonal antibody originating in the hybridoma which cloned using the antibody which refined the culture 
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supernatant. Moreover, the suitable combination (the class and concentration of an indicator object) of the effect 
of the anti-mouse IgG (Fc recognition) antibody at the time of the formation of anti-PCB antibody solid phase, 
the effect of Tween20 in the reaction mixture in a trial system (selection of optimum concentration), and the 
anti-PCB antibody, an indicator object and a contention object was determined in this process. The antibody 
which suited the purpose was chosen under the test condition acquired as a result. As PCB-#77 system of 
measurement, as antibody 8-5B-12B (it is used by biotin indicator PCB-#77:1 .6x1 0-7M), and PCB-#126 system 
of measurement As antibody 4-6B-19F (it is used by biotin indicator PCB-#77:8x10-7M), and PCB-169 system 
of measurement, antibody 7-3C-4C (it is used by biotin indicator PCB-#1 69:1. 3x1 0-7M) was chosen. Antibody 8- 
5B-12B is a monoclonal antibody which hybridoma PCB77-B (National Institute of Bioscience and Human- 
Technology, Agency of Industrial Science and Technology deposition FERM P-17098) produces. Antibody 4~6B- 
19F are a monoclonal antibody which hybridoma PCB77-A (National Institute of Bioscience and Human- 
Technology, Agency of Industrial Science and Technology deposition FERM P-17097) produces. Antibody 7-3C- 
4C is a monoclonal antibody which hybridoma PCB169-E (National Institute of Bioscience and Human- 
Technology, Agency of Industrial Science and Technology deposition FERM P-1 7099) produces. 
[0032] The standard curve coplanar [ PCB ] was shown in drawing 1 -3. When inhibition is made into the limit-of- 
detection value of antigen concentration 20%, the limit-of-detection value under these conditions of each system 
of measurement In PCB-#77 system of measurement, in 8.08x1 0-8M (it is limit-of-detection value:0.59ng per 
considerable and assay system to 23.0ppb), and PCB-#126 system of measurement In 2.10x10~8M (it is limit-of- 
detection value:0.17ng per considerable and assay system to 6.85ppb), and PCB-#169 system of measurement, it 
was 1.22x10-8M (it is limit-of-detection value:0.11ng per considerable and assay system to 4.40ppb). 
[0033] [Example 5] In the real samples (waste oil, environmental sample, etc.) made into the measuring object, 
the reactivity (check of the singularity of this antibody) PCB of PCBs other than the measuring object, and this 
invention antibody Since it is presumed that isomers other than PCB made into the measuring object live 
together, in evaluation of the singularity of an antibody The form reflecting the situation that not only the 
comparison of the cross-reactivity according to isomer individual but measurement of the purpose PCB under 
PCB isomer coexistence by the real sample is called for estimated the singularity of an antibody. 
[0034] ** About singularity evaluation anti-PCB-#of anti-PCB-#77 antibody (8-5B-12B) 77 antibody (8-5B- 
12B), as shown in drawing 4 , in order to see cross-reactivity with the mixture (Table 1) of the PCB isomer with 
which cross-reactivity is expected, the preliminary test was performed beforehand. 
[0035] 
[Table 1] 



Group No, 




1 


PCB -#77 


2 


PCB-#126 


3 


PCB-#169 


4 


PCB-#l.-#2_-#3 


5 




6 


FCB-#4,-#6,-#8 


7 


PCB-#ll,-#13r#JS 


8 


PCB-#21.-#29-#38 


9 


PCB-#20.-#26 


10 


PCB-#33.-#35,-#37 


11 


PCB-*78,.#8J 


12 


PCB-#127 


13 


Bipheoyl 


14 


2- Hydro xybiphenyi 
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[0036] From this result, although the cross-reactivity of PCB-#126 was accepted, it was judged to be a unique 
antibody by PCB-#77. For this reason, the effect which it has on the antigen-antibody reaction of anti-PCB-#77 
antibody (8-5B-12B) and PCB-#77 under PCB-#126 existence further was considered. Consequently, as shown 
in drawin g 5 , when the amount of mixture of PCB-#126 was 10 or less times, it was thought that there was little 
effect on a measurement result. 

[0037] ** About singularity evaluation anti-PCB-#of anti-PCB-#126 antibody (4-6B-19F) 126 antibody (4-6B- 
19F), as shown in drawin g 6 like **, in order to see cross-reactivity with a PCB isomer, the preliminary test was 
performed. Although the reactivity of PCB-#126 was the highest, cross-reactivity was accepted to be also PCB- 
#77 and a group 11 (mixture of PCB-#78 and PCB-#81). then, PCB-#77, PCB-#78, PCB-#81, and PCB-#169 
mixture — the first — concentration 1x10-6M — It adjusted to 1x10-7M, equivalent PCB-#126 were mixed and 
measured by the density range (first concentration) of 2x10~7M-1x10-5M, and the effect which it has on the 
antigen-antibody reaction of anti-PCB-#126 antibody (4-6B-19F) and PCB-#126 was considered. This result is 
shown in drawin g 7 . According to the system of measurement of PCB-#126, when the amount of mixture was 5 
or less times, it was thought that there was almost no effect of mixture. 

[0038] ** About singularity evaluation anti-PCB-#of anti-PCB-#1 69 antibody (7-3C-4C) 169 antibody (7-3C- 
4C), as shown in drawin g 8 like ** and **, it is the purpose which sees cross-reactivity with a PCB isomer, and 
the preliminary test which sees cross-reactivity with a PCB isomer was performed. Cross-reactivity with PCB^ 
#126 and the group 1 1 (mixture of PCB-#78 and PCB-#81) of what has the highest reactivity of PCB-#169, and 
a group 12 (PCB-#127) was accepted. Then, PCB-#77, PCB-#126, group 11 (PCB-#78, isoconcentration mixture 
of PCB-#81), and group 12 (PCB-#127) mixture was measured under coexistence by 1x10~8M and 5x10-8 M 
concentration. Consequently, although there is little effect on a measurement result if the amount of mixture of 
PCB in which it may interfere to the existence of PCB-#169 of ppb level is 2 double less or equal in PCB-#169 
system of measurement as shown in drawing 9 , a forward error is given to measured value above the amount of 

10 times. 

[0039] [Example 6] Solvent resistance of an antibody (dimethyl sulfoxide and methanol) 

The resistance to dimethyl sulfoxide (DMSO) was investigated by the contention EUSA method shown in the law 
using each antibody chosen in the example 4. DMSO was added so that the last concentration contained in the 
solution at the time of a competitive reaction might become 50% from 10% respectively. The effect of DMSO 
[ in / for the effect of DMSO / in / for the effect of DMSO in PCB-#77 antibody / PCB-#126 antibody / PCB- 
#169 antibody ] is shown in d rawin g 10 at d rawi ng 12 at dr awin g 1 1 . By PCB-#77 antibody of drawin g 10 , 
although PCB-#77 concentration was accepted for the fall of a reaction value at the high concentration side, as 
the concentration of DMSO showed drawin g 12 from drawin g 10 on 30% or less of conditions, by other systems, 
the upward tendency of measuring range and detection sensitivity was accepted by lowering the concentration of 
DMSO. Moreover, although not shown in drawing, the concentration of DMSO hardly accepted reactivity at 70% or 
more. Although the last concentration of DMSO fell in this monoclonal antibody and sensitometry fell at 50% from 
the above result, it became clear that each PCB can be measured. 

[0040] The coplanar PCB biotin indicator object changed into the solution condition was made into the sample by 
dissolving with the buffer solution which contains 50%, 70%, and 90% by making concentration of a methanol into 
the last concentration about the methanol (methyl alcohol) resistance of this antibody similarly. Although, as for 
anti-PCB-#126 antibody (4-6B-19F) and antHPCB-#77 antibody (8-5B-12B), inhibition of a reaction was 
accepted at the 70% or more of the last concentration of a methanol, as for the analysis using each antibody, the 
reaction was accepted at 50%. Therefore, in the range of 0 - 50% of concentration of a methanol, these antigen- 
antibody reactions were possible enough. Furthermore, since the reaction was accepted also with the methanol 
70%, in the range of 0 - 70% of concentration of a methanol, anti-PCB-#1 69 antibody (7-3C-4C) of the effect to 
an antigen-antibody reaction was slight, and was able to be measured enough. 
[0041] 

[Effect of the Invention] By this invention approach, it made it possible to offer coplanar one PCB and the 
monoclonal antibody which reacts specifically with toxic PCB-#77 [ high 1 PCB-#126, and PCB-#169 specially 
especially in it, and holds the property in an organic solvent (a methanol, dimethyl sulfoxide). This especially 
antibody enabled high analysis of the precision which can be processed quickly simple in analysis of the sample 
which needs pretreatment of an organic solvent extract in analysis of the environment of oils (chemical treatment 

011 etc.), soil, water, food, etc., or this compound in a biological material. 
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^/^ci- * jfi* j*T ItSiStS. 

2WS9iK;J:or»6ti3fcfiiPCB-#7 7fS*. fcxPC 
B-#12 65xf*. tSPCB-# 1 6 9Kf*©T-fV* 30 

^^-PCB*^^n-^jujSi*«ffl^r. ay^T- 
PCB£»J5£T*»&tt. ^©1 gGi/c», -e<D:?^ 

[0 0 10] A) Cn^^-PCBCO^JilM (ftS 
M)fbXH] 

i*»TB3^t-PCB (^f^fnM) 6CU>^- 
61 57JCD[a(Dy^> (lysine) CcB**SfiSN?**tf 

St£#r#i. HfW^us, ^iMfr^:^ > (B 

SA :$HF« 66200) , t hMffT^^S > (HS 50 
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A : fl^f-S 58000) , W*ftomT>\'7$.Zs (RS 
A : frf-M 68000) , +^lfil«T^^5> (GSA : 

ft^-m 68000) % ***t^:/5> m&Tfr?^ 

• ^>T^> (KLH : »**100000Q)«3W*tf6tl4. * 

Sftfl^lKCMt, /ciii^^O^P^'JX B2^ 
^ayn^UX ^>7^>, M^^VV, 331 

^'j^y^s, ^y77^wwj y 

7>F, jNBiaiftsE^A:i^.tf*^^y>*Ai» 
(3 -isji9-)VT 5 y^'ntVl/) *;l/*T5x-f 5 FttEK 
[0 0 1 1 ] B) CWW»«©*SSBf¥<bXS*5cfciyf* 

i@$fc»*nj£i±ota:^ccj:0ff*>tis. /c<t^«7 

«C(,^3 0 0, «fCC 1 2&l>0 1 6BP H 1I^T'2£fcU:3 

<omi%m^%tiz>Tis*'*>b<Dim*^m'?2>'}- 1 y 
9A*y>iMiiB«if«c»j»i/rfflc^ti&. cct, 

liStl. «E^a»Bl^*«3BWCClBUfi»»U»4H 

asKBiatia^sti^js^s^-f ^y ^ Finia^dtsn 

mWOtKW^M^r^^^^') y FIBia*»iRL. 
-t©^P->{b3nytlMBia*K»Srt (in vntro) 
L<«, (in vivo) -CiSST&CchfclcfcO, iff 

BC<Ol«»tt*JJ:a«Wtt*«r*. *n^t-PCB 



(4) 

5 

- p c b (osmmw • mm*<Dt&m<D$££ *&m<d 

[0 0 12] C) t^sZu-i-frViWZm^tcMjEJj 

m 

MKfc* mm o fc»5£#i* tbxi*. ra J8ta^ffl#£ 
[0013] mmm^mmm*. tctz.\*. «r©^ io 

4HCg£ ft &jti?ftt^c;£> ^^77t-PCB^5f£3 
^»37 7t-PCB (DM^m^ Z> o 

[0014] t;>^-^/rLrrBi®W^aig-r^>^, 

2{@#>6 1 6ffl<DH©5R»14^^«:^. *^ 

yl. #;l,#*^S**WTSfb^**tf£C£# 
tr**. Af*W«C», HKSCH.CCHOnCOOH (n 
1*2^6 1 6ffl*T©SSR) ^JfSSO^fcOiL-C*^ 30 

[0015] IHSaa^K*ffi». fciiil «T^ffi 

$ titcinm trn^c^ n sjUhmbk:* & ^ y 

2taf*&C J: iXmmZtl&m l tn:(*COilitStM^^>^ 3 

7^t-PCB tott^cK-^Ti**. cft&cfigst, 40 
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[0016] >*~*^orraswwi*s*4^ 
*ntU:©sis»*^{k^»T*a. /ciid 2® 

; * V )l>mW%m? & f * & tf 3 C <t rt*T? # 6 o 
ftflcWCCtt, -JKaHaCCHOnCOOH (n«2*>6 

1 6{i£-e(DMS*> 3&sjff*uc»toi i/T&tf6ft£„ 

[0017] !SlSr*Sn^7^-PCB©eS*/c5* 

mm. ^y^eu>, #y*fl:t:^ 

[0018] cti60H»3^Ftt«:, iSJS"C*S=i^ 

h t ^> c <b cc j: o x m 1 ia**fii^"r ^> m%mm t 

<b^.d i40mMCDtfrfb:J- h U A^OftlOmM U > 
ii«I(pH7.4) ^&C«CiOTt6o 3— r 
^>^friU, /ct^.«lSM~C^^3^^-P 
CBIfc«'J>*-fcJ:^/diil taft^c d: o t^l 
3 n tt l ^ iSfl^Sffltt * W*T ^> tnJ^CD n - 7" ^ > 

/ci^.«SilSi It ^0.05/2 g/ml^P>tt 1 

>r 2u%j%-7 m i<-vzi&mux. mitnfc* 
m^z&zz&ztc&cDm^ifc (3^t-pcB*'j 

n -5 iS^T-stitt^T- 1 u r ^ v^(d«j^cd jfiivf r & rt 



CtffibtrfZCttfi-ca. &*>\ !Slltnf*£S£-r£ 
PiPL»j$J £ 151— «©ffSSL«l«!l©jliL»T ^ > i 3 7*^ 

^ ;u * « ffi 4 a** w 2 o -cmm-em 2 mmm& 

0.05%tween20£S^t0.15M^L:f h U^A^WlOmM 

[0 0 19] c©j:^ccL/r»6*i*H<*3tf#tt«:a:S 

n^fttHt^^ 3 t - p c b tt, c 

fc» 2 Jaf*±^ hSti*. C<Dl»Wr«B 

3ft/c^2!ftf*<fcOT«:* fc£*.«. ^Jl/**^*- 

-^u * * ^> L/ /cin -5 if *~ y n ^ y > 

( I gG) f+"M^o^«J> ( I gG) £««fcC£cD 

liUt, /cix.tf2, 2 ' -7yF-y- 
M>^7^'J>-6-^^7*>i (ABTS)f 

[0 02 0] fr4b\ »2«[*K:±fB©«8R«^«:. &6 
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[0021] £/c *ifitt©Mfl!£Lr, ir$ 

Ki, /cait »iW^Ml/i^ B : (1) 

(2) #»IWatt*£»-r&K* (3) !SIt*^3 
77t-PCB<DiiM (4) SUStf* * 

Stlfcgr2fa(***Wr*KI8. (5) MMrM. (6) 
^SW»»fe<fcOfiR«<*©^*B5±-r-2>^ y 
20 F. 5fffiflHK0*©»a«RJ. fccfcff (7) fcT^y K K 

IL Sc. ^U-K /|«P? h\ 

30 £ e 

[0 0 2 2 ] ±fB^^r, *ffl*. 

If > ^ 4 4i»^W1f > ^ ^* ^ ^ - 

PCBMet^ci^r^^o L/^ot, *tf>7*;i/ 

i^u^ if>^*as»ROA:a«:«tflaT*. *a (ft 

<D*»1f>^I/^6*=i^^--PCB«:*fflBi-r* 
Hlfc*a«t-PCB ^Mt^WSM^MT 

- zmmmm (£tcte*mm /ciiit «j2 

CCD^. HlK* ^J3,0OO-^5,0 
00fSCC#f?Ur, 1f>^l/cf3(D^:r3y*^7"-PCBiS 

* UC^fri 5C i EP*>, ^12,500 

50 B*SW-T41f>^iK4iS^U. fa20°CT'— %J5JS5 



[0023] ±iz<D£*>i<cmmLtcy~>y*)itmitsLfo 

[0 0 2 4] 

&&l> 0 20 
[0 0 2 5 ] [HSfeFfll] ^SJhJ^cD^M 

Risen i m^fccomm (%±tnm (msm) ^xntc 

ckpc b-# 7 im&ftmcDtc&vm&ftoimm) a 
9-)vxmmLtcm, 3, 4->^nua-K^>-fe*>£ 

(cKMt^>Cit\ 3, 3' , 4-F^PP-4' 

*)l7F>mcm*ftM?Z£.±lt£*). 6- (3, 
3' , 4-F>^aPt , 7 J :^l/-4' -f^zs)^ 

*§^£fl2/&£ii\ PCB-#7 7^2f/c3>^a 

F£m&l>/c 0 40 
4 - zfa^e- 2 - ? * s-As 
I 

i 

3, 4-is?WB— F"<>if> 
i 

3, 3' , 4-h'J^pp-4' ^h^->e^x^;i/ 

1 

3, 3' . 4-MJ^PP-4' tFP^'>t'7x^l/ 
i 



(6) ^200 0- 1 9 1 69 9 

10 

6 -3-^)1- (3, 3' , 4 - b '^PP 
4' -^*>0 yx- h 

i 

6- (3, 3' , 4-F'^PP^x^-4' -tf 
i 

6-N-kFP^^X^^y^fU'- (3, 3' , 4- 
FiJ^PU^7x-Jl/-4' -^^V) -^^Ifyx— h 
[0 0 2 6 ] C5iPCB-# 1 2 3lKWEm<Dtc&><Dm 
£fc<DmW) F#PCB-7 7(7>£j&£|5j 

5 - hU^ana - F £<D^ 'y 
X# ^*y >^Si^cJ:D, 3, 3' , 4, 5-rh7 
>;pp-4' yF + ^t^x^^SU H^fP^b* 

£~C3, 3' , 4, 5-fh7^PP-4' tFP + ^> 
fcMfc#JB^&t£*Cjfc9. 6-<3,3',4, 5- 

5 ifrcffiHuK* 3 5 u /Co +tvr*>^ 

PCB-# 1 2 6^3tffc3>^y- F 

3, 4, 5-F'i^PP3^F^>^> 
I 

3, 3' , 4, 5-rF7^PP-4' ^K^^j 
I 

3, 3' , 4, 5-rF7^PP-4' tFP^>t'7 
i 

6 (3, 3' , 4, 5-rF7^PPt'7x 
~;l/-4' ^f^x-F 

6- (3, 3' , 4, 5-fF7^PPt'7x^- 

4' ^*-y->B£ 

i 

6-N- t Fn^X^W 5 F- (3, 3' . 4, 

5-f F7^ppt'7x^-4' -tf*^) ^-y-^ 

x- F 

[0 0 2 7 ] [jKPCB-# 1 6 QiKmimCDtclsbCDm 
&W<DfflM) 2, 6-^pp7xy-^t^> 

i&CcfcD, 4-^n c Er-2, 6-^7PP7xy-W 

£|&U HT. 3y*y-h#PCB-7 7©^J«4BI 
-;i/-^p^^y >^MSctJ:9, 3, 3' , 4, 

50 5, 5' — :>^op-4' tFP^^t'7x^H: 
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SC<tCCj:D. 6- (3, 3' , 4, 5, 5' -"O* 

»^tt*^#>M*t Fn*^**f W S F£©iS14 

PCB-# 1 6 9*fS-&S*fc=i>^*y- F*ft 

4-^a j e-2, 6-i/^Dd7xy-ji/ 10 
1 

4-:/P*-2. 
1 

3, 3' , 4, 5, 5' -^>^PD-4' ^h + v' 
i 

3, 3' . 4, 5, 5' -^>^DO-4' fc Ka* 
1 

6-x^;b- (3. 3' . 4, 5, 5' -^>^PP 20 

t'7x"^l/-4' ~^V) ^.^^yjc-h 

1 

6- (3, 3' , 4, 5, 5' -^>^^PPt'7x^ 

;U-4' -^=^» -^*tJ->» 

1 

6 - N - t FP^^X^^V-r 5 F - (3, 3' . 4, 
5, 5' -^>^UDt'7x^-4' -^^>) *v> 
*V~s^- F 

[0028] immm2] ^mm* 

Iff 

( p h 8 . 0 ) r-^F mi t 2 -t* /c p d - 10*7 ^ a ( c r ? 4 

u v>mmmm (phs.ok, jgH«m*tToAi. 

C©»ft6Cj:ory>M»«a (pH8.0)*CD ^>ifiL 
;U :/ ^ > £f^/c 0 16 . 7mg^ i^jfiir* T ^ ^ 5 >/0 . 5m 

v)>$mffl& (pH8.o)tc»jgWl «cj:orf#6*i/c 
r£:3.88mg (lOj/moi, 1 : 4 0^1) ^ 
0.5ml<D^y^;U*>0'A7 5 F (DM SO) £JJt!x.Tig 

JSUfc*«*»n*. k Sfifcr3(*iB«»a. 4-cnift 40 

^r«H«ffi*tTofc. ttgi«0»PCB 

> 1 5HWc 9 lo-ie^rft 9, ^^jfii«rju^5> 

Ztltc 0 &%LmmcH>X B a 1 b/CV^Xlg¥6E 
(7iHBft, «) £fflC>Ti7J[Dll00M £ /mouse, yT50/x 
<V / mouseT'SA8'-9lE|CD^^^:if o/c„ &4b\ SUlte 
T>>^> FiJUtO/cfeOT, Ftev^XCD 50 
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[0 029] [3I5&WI3] fnPCBJfc»Hi*a^<Oli 
v ^ y'TXtCtt-f ZftmtKfc&&&ti8& 3 ftfc * Cc . 

X6 3/Ag.8) tmmmM* 1 : 5 K&£<£ 
O, ^»jxf U>y»;a^ (PEG) ffifCTMfiSUl^ 
£*to/c 0 *BBa^HAT3S»DiO%^VB&iElftl?t^WRP 
M I 1640*StOT CCSia 5 i± % 2 ~ 5 X io 5 cell s/wel 1 

u 5 3rc(D^re*-r^o 

0, 4-5H@CcSiffi^«:tfCiljSra~l O0g, A 

[0 0 3 0 ] *S?V-*JllA&<Dm 
ffi; I^FtWEL I SAKI<fcSPCB©iJ5£ 

PCBiitt©t FP^VX^y>>( 5 Fx^^Jl/0.02 
mno1<be^^>- t F^ K0.024mmo^C300MlODM 
SO*J8»lLt:aB*Lft:«, Sffl^lHSJES-eS. s 
«3»7«* SfflHPLC (ODS-80T*7A:Iv 
PCB-#77 : 7 2 %T-fe h - r V ;Hine 
ar\ PCB-# 1 2 6 : 8 0%T-fe h~ h ^I/linear, 
PCB-#169 : 9 0%T^ F U ^linear, S£ 
X : 2ml/#. 1 tM : 4Q»|ffl) rfiWtTa»-^>« 
f£PCB£PKU/c 0 PBS (-) C#^>^A-*7^ 

^^^A^g^^i^ y Jet, iom 

g/mlCtll3SSl,fc^^* I gG trite 50m lSrflOA 37 
°C. 1 B$HN>**'<— F L/cft0.05%tween20^ftDP B 

S(-) (jwt rgfe^j <tmrr 0 ) *e96ftw*a*>f 

(-) CCri%CCpJML/cte'^^> (BIO-RADf±§g) 300 

&lstct&. 50%DMSOK:ro.8MMCCSejU/ctf*^ 
>t^PCBi50%DMSOicr, 0.01/xM, 0.1/x 
M. 1 ^MCCfBKL//c*S^PCB (PCB-#7 7, 
PCB-#126, PCB-# 1 6 9) %25/iiroJni 

M&tffi&. 0.03**?^ PBS (-) n.OOOfSfCft 

(Amashamf±S) 50u1*^*DU, MjS 1 «FHISjSa, S 

5 t 5' -tetramethyl benzidine substrate system : K 

PLtt] somzmmL. ^fiTi5»pj-<>*^^- h 
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Yuv* M-*- (^-f*-^** (tt) 

jfc6655nm) *«»PCB#ffftT ( 50%D 

MSOS4T) ©»3fcR*i(X)%£ U *SSPCB»a 

* P C B 4* SW&ia#K£ * ;u i L fc. 
[0 0 3 1 ] 2. (R(ta*lfflia©^n-->y) 
±IB©J:^fcbT«SLfcK#^^*^*«W«t!ffi io 

f# 6 n/c ^ p - >imM* KM ? f&9iAM*:&ttfgto 
ih^pb s (-) rjSflT-r^ciccjcoT^jaf**^ 

C Oiler, taPCBiitfH^bmcfc^^iSv^X I 
g G (F c KR)iaf*©SJ»* K*0fi«C*5W *KJ£iK*© 
Tween20(Dl£g (MBffi^OiitR) > ^PCBSii*-« 

MM* • J»^t©a«Jtt«^*> , & (S^ftoS^liylS) 

tt, taf*8-5B- 1 2B(^^>iiPCB-#7 
7:1. 6X1 0-7Mt«ffl) , PCB-#126iJ 
SRiim K»4-6B- 1 9F(hr*?->«»P 
CB-#77 : 8X1 0-7Mttffl) , PCB-16 30 
91E^iim tn»7 -3C-4C(^>«« 
PCB-#169: 1. 3X10-7 MtfiSffl) *ri»R 
Ltc 0 1 2B«, 'W:/U F-vPCB 

7 7 - b {xmmiU&ft^xm&ffim989i&&iF e 

RM P - 1 7 09 8) tf^T^^n-^'MKf* 
r$>€>o J/vf$4 - 6 B — 1 9F«, F-vPC 
B 7 7 - A (Xi|^«^*X^XlliaJBW3SBfSBtF 
E RM P-17097) a*jg£T&*^n~^Hn 
tn:^*7-3C-4C^^^^ , ; F-vPCB 

1 6 9 - e (jimmm^^^mm^m^¥ 40 

ERM P-17099) ^iStS^^^a-WjR 

[0 03 2] H l~3CC3^:fPCB©«*ffi««:7n 

&Wm^<D*%.WTK.teW SlfttHIRIMItt. P C B - # 
7 7 SH5£3firtt, 8 . 0 8 x 1 0 -8 M (23.0ppbC£tl 
^ 7 ^-fe-f^ab/cOCD^aiKg^ffi: 0.59nq) , PCB 
-# 1 2 6aS5E*rtt, 2. 1 0 x 1 0-8M(6.85 PP b 
tcffi^ T ^-fe^^^/cOO^fflRSWffi : 0.17ng), P 
CB-# 1 6 9iB'JS*t?« v 1. 2 2 x 1 0-8M(4.40 50 
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ppbfcffi^ T ^-fe-f S*/c«3©1*ffiPRSffl : 0.11nq)"C 

[0033] [ibbw5] m%zmvm<DPCBt* 

m<D^R&&Ottfflctt-CWj: < v *^r<D PCB 
j|t4{**H?T *c 4 a m P C B <DiB3E*s*» % ti 6 1 

[0034]© K;PCB-#775ift:C8-5B-l 
2B)<D#MttfPffi 

KPCB-#77!nf*(8-5B-12 B)*COt,>T«, 
f$©^^C^l)<i:©3^JSfE14^^^CC, *6*p 

[0 0 3 5 ] 
[SI] 



Group No. 




1 


PCB -#77 


2 


PCB-#126 


3 


PCB-#169 


4 


PCB-#I.-#2 T -#3 


5 


PCB-#5,-#9,-#12,-#l4 


6 


FCB-#4.-#6,-#8 


7 


PCB-#I1,-#13,-#15 


8 


PCB-#21.-#29-#38 


9 


PCB^20.-#26 


10 


PCB-#33.-#35.-#37 


11 


PCB-#78,-#81 


12 


PCB-*127 


13 


Biphehyl 


14 


2-Hydroxybiphenyl 



[0 03 6] C©g^6, PCB-#1 2 6t©51 
KJfflfeP, B»6hSfcO©PCB-#7 7CCW»tt!S 
Z<Dtc&, $6tCPCB-#l 
2 6ffiSETCC*s^r, JaPCB-#7 7jnf*(8 -5B 
-12B)iPCB-#77 tOlaMtSftSiSW:^^^ 
IWfctftltLrfc. *©*S** HBCC^TJi^CC. PCB 
-#12 6<DM&&& 1 0ffiJaT-C*ntf. 8W£*S*^ 

[0 0 3 7 ]© tnPCB-# 1 2 6 tr[ft(4 - 6 B - 
1 9 F)(D#Rtt3MBfi 
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tnPCB-# 1 2 6 tfi<£(4 - 6 B - 1 9 F)*COl>T 

SSl£!t**iA:«>k:^«B«*tfo/c. PCB-#1 
2 6i©J5JS14*5*felftC^ PCB-#7 7M^ 
-7*1 l(PCB-#78<bPCB-#8 1 
fc3?«Sl6tt**HW>6hfc. *CT\ PCB-#77. 
PCB-#78, PCB-#8K PCB-#169^ 
^BWIglxiO-6M, 1X10-7MOSL, 
fl©PCB-# 1 2 6£2 x l 0-7M-1X1 0-5 

1 26jnft(4-6B-l 9 F)i PCB-# 1 2 6 

CCS**-. PCB-# 1 2 6 OS'JS^rii, iBfiE»i&*5fflf 

/Co 

[0 0 3 8 ]® JnPCB-# 1 693K^(7-3C- 
4 C )<P*mtt£M 

5tPCB-# 1 6 9tt»C7 -3C-4C)CCo^rW. 
<D, ©iEiaccHSCC^-r.fc^CC, PCBItt<*i<D$ 
^l£tt*#£gfcrc\ PCBSttffr±©£»Rj£tt* 20 
** : W>H»*fTote. PCB-# 1 6 9 iORJCtt** 
«<>iBC>fe©©, PCB-#126i^-^ll(P 
CB-#78iPCB-#8 1©I^X $01/-:/ 1 

2(pcb-# i 2 7)io3SfflSJStt^*e>nyc. * 

Cr, PCB-#77, PCB-#126 V PA,-? 1 

kpcb-#7 8. pcb-#8 KDm&mm&wv* 

2(PCB-# 1 2 7)»^»*1 xl 0-8 
M. 5X10 - 8MSe-C^T^i'J^^tf o/c 0 -ecD 
*S*. H 9 CCthTJ: *>CCPCB-#169 9J5E^K:*5t,> 
Xkt. ppbU-^KDPCB-# 1 6 9<DU&CML. =f 30 
gfrT £ *imt<D& £ P C B (DiBSE«^ 2 ««"FC $>tl 

[0 0 3 9] [|B«W6] tS»<D««Wtt 

EL I SAffitCfcD* i/y^XW^v'FCDMSO) 

-<DHtt^ia^/c 0 dmsob, m^ftm<Dmm^ 

*h5i»MK*«^ 1 0%^6 5 0 

JJUL/c PCB-#7 7tSttK:*5C^4DMSO©K»«: 40 
01 OK, PCB-# 1 2 6JS»K:*jWSDMSOOK 
|g£011CC v PCB-# 1 6 9*nf*tefctt&DMSO 
CDf?5§£01 2fc5Vr. 0 1 0<DPCB-#7 75i{#r 
DMSO©iftB[**3 0«aT<D*ff=r. PCB-# 

1 1 2«C7jrr<fc5«:, ^CDffeC7)^-C«, DMS 

S«|nJ#K#>6tt/c. £/c, HfcttiftStt^ofcrt^ D 
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ms oo«k*«7 o%«±rwK^^^SJStt*s«)^c 
dms ootttKRtf 5 o «©BK^(B-rr * 

[0 040] mUlC%:intk<Ds< % (^^7;^ 
UT5Q%, 70%, 90%^triH«»raS»"rsci(ci: 

O^^g70%J^±r«5xP C B-#126!n#(4- 
6B-19F) <b5iPCB-#7 75i» (8 -5 B- 1 
2B) «J5J^CDFfi«^^e>n/c*5^ 5G^-C«JSft^S 

6&c£tPCB-# 1 6 9£if* (7 - 3C-4C) «70% 
[0 04 1 ] 

[Jfe38<£>3Sim] *P^CJ:^ n77t-PCB, 
»CC-€-©/j:35pr-«FSiJCcStt<0lKC^ P C B - # 7 7 , P C 
B - # 1 2 6 , PCB-#169 £«SW*CJ5l£U * 

[0ffiOfSi|ifciftBjn 

[HI] PCB-#7 7©giWt^^ 0 

[0 2] PCB-#12 6«»iJKT^So 

[0 3] PCB-#16 9©li«t^^ 0 

[04] KPCB-# 1 6 9!att©£^j£t^#i&* 

[ 0 5 ] $m P C B fffiTtO P C B - # 7 7 ©aB5£* 

[06]tnPCB-#77 taf*©^J^te/i&i&** 
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